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ABSTRACT

Clinical results of extra-corporeal membrane
oxygenation applying to critically ill patients in a single

center

Su Wan Kim

Department of Thoracic and Cardiovascular Surgery

Graduate School of Medicine, Jeju National University, Jeju, Korea

(Supervised by professor Seogjae Lee)

Backgroud: Extra—corporeal membrane oxygenation (ECMO) has the potential
to rescue patients in cardiac arrest or respiratory failure. In this study, we
analyzed the clinical outcomes of ECMO in severely ill patients in a single
general hospital and analyzed factors related to survival rate.

Methods: From February 2010 to December 2015, clinical results of 48 cases
of ECMO application in patients who suffered cardiac arrest due to acute
myocardial infarction, heart failure, shock state, or respiratory failure were
retrospectively reviewed and analysed.

Results: Twenty six patients (54.2%) underwent emergency ECMO
procedure, and of those, 12 patients simultaneously  underwent
cardiopulmonary resuscitation. 6 of the subject patients experienced
hemorrhagic complications resulting from heparinization and of those, 3
patients could not maintain ECMO. 28 patients received a veno-—arterial

ECMO and of those, 14 patients could be weaned from ECMO, and of them,
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8 patients survived. On the other hand, of the 20 patients who underwent a
veno-venous type ECMO, 10 patients could be weaned from ECMO and of
them, 7 survived. The ECMO weaning rate was 50%, which was relatively
good, but the survival rate was 31.3%.

Conclusions: The reason for the low survival rate despite high ECMO
weaning rates seems to be that ECMO were applied without discrimination.
To increase survival rate, careful selection of the ECMO indication is
necessary. In addition, an ECMO team is essential for immediate and effective

cardiopulmonary resuscitation with ECMO

Keywords:
Extra—-corporeal membrane oxygenation
Resuscitation
Acute respiratory distress syndrome
Cardiac arrest

Heart failure



Ao IS B3I AEERZE FA+= 1960d ol sHEESIa[1], 2000 o
o] oy FTF AV FHA AIH FEHFHA (auto-priming

=
percutaneous circulatory support)®] H g o= wE AIZF o] dAAL3sE 2 A

A2FFE AL £ WA HuEA, By FAARA B AAdaa
Ao QoA RREIANT ERHOZ ST £ UA AUTH2-61 A9l

2k3l7]  (Extra—Corporeal Membrane Oxygenation, ECMO)9 H&= F

A= FATETEAE3 T (Acute Respiratory Distress Syndrome, ARDS)©]
b Eotm, 1 Qe #HE, 94, #H o2 & AREEE Fo] Ark HTd=

A% (extracorporeal cardiopulmonary resuscitation,

2003 ol ol =91E A9 A £3R A= CAPIOX emergent bypass
system (EBS®, Terumo Inc., Tokyo, Japan) &2 dukzlel A ¢w3-3x ¢}
Hls=gk 722 Hol AIRE F54 olfoA HWAst= eI ArAd

Aol Agtst=E ety vk FEAAE HA AREHEAE FrEo] BF

W Soq HA AFEE ¢ drh. md xrpExloe] Jheslbal, Seldinger
of  SHEAZANM  wmE ARgol  ZhestuH9l

AFUStm Aol At 2000dEe] 2o J1EE mdstgon, 444 Fe
1=}
9

A7 d 2 9Ee gt 2013WE=FEHE  Rotaflow  Centrifugal
Pump®(MAQUET Cardiopulmonary AG, Hirrlingen, Germanay) @& 2l17]&<
Listo] AREshar 9l



ofwl B MelA= ek slelstslel  ECMOS Y ARE
Hshel e m[3,7,8,10,11], ECMO &&°l g AM=e Ak 55 FeHi sha
Sol[12-15], #eolAm At 6d ko] ECMO #&o Wi 44 das

Aelsta aste], FF ECMO A&5S ol&doem systu, YEs P4
#Ad anE vfotey .
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Aol wet XAk (IRB No.2016-11-005)
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2010 295 20159 1297bA & 489 9] 3skxlo| Al ECMOE A &35 o,

°of &A= dAFd H AT, Aedd, FHEE Sl o AHE @A
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=
jus}
=
utl
>
o2
ol
rr
Py
o

ECMO A& Al7]= 71Ex o= 3x ARE I=35)
dxoz an, Hz FHlek FA ECMO #7b FdE& e A9E S
ECMO& A ¢Jstgitt. ECMOE 93 3|2+ Seldinger WH S AR&dto] 73] 4]
on Axsgen, AuA dwel HolshA we Agde AdRs
waulHsed 47 gEEANe ANGAY. RE AN FY AEeds 17
Fr & Ab&ste] diEs@ol Adstdda, A9 sMeehs &k Azl
Hlglste] 21Fr oAFH 28Fr 27|19 7=t (Medtronic Inc.,, Minnerapolis,
MN, USA)E AF&stdth. 9 /e F53 45+ Asds F7kstd

Y-# dde Fdl EREe FRIAY. =aadS AldstdA sAl
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2} 772 (auto-priming)S  dte], ECMO9 F=vIA7HS FHA3o=z &t
A AHEH &g 5000 [US Folshal, o= AF3HA  activated
clotting time (ACT) & veno-arterial type = 180% ©]4}, veno-venous type =
140% ooz xdsidY. HAZAddo=zw st ¥ I3 (destroyed lung) 2
HE=de FTHFFdel A Sxpeh, thiAd Qo r < #H = A

Sela st o Wy WEEE B FelA: AU A§EA

&

o

ECMO olged dzatA %3 d4E5 qdow Fdasrs L4891, 714
A8 AZE o], ECMO AEAIE S5 9%, AHAiAE oF ECMO9

| ofF Fol AAUTH
Z}7Zbol 913 Q4 Z Fisher's exact test® WWHEXS &9 on  Logistic
regression analysisg ©]-&3l] th¥lgEAS A stH AL, p-value < 0.05 <1 74

FAXHoR ouzl Q. APt FAXZZ PO Z SPSS for windows
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Table 1. Patient Characteristics

Variables Number
Age (years) 60.9 £ 15.7 (range: 10 ~ 81)
(mean £ SD)
Male : Female 40 : 8
Body surface area (m?) 1.72 £ 0.19 (range: 1.12 ~ 2.20)
(mean * SD)

Underlying disease

Hypertension 16
Diabetes Mellitus 13
Coronary artery disease 17
Dilated cardiomyopathy 2
Malignancy 11
Complete remission 4
Post-operative 5
chemotherapy 2
Chronic obstructive pulmonary disease 3
Tuberculosis destroyed lung 2
End-stage renal failure 2
Neurologic deficit 6
Cerebrovascular accident 4
Quardriplegia d/t cervical fracture 1
Epilepsy 1
Peripheral vascular disease 4
Myasthenia gravis 1
Multiple trauma 1




ECMO A& A&5< =LA vl 7FA= v vt (Table 2).

Table 2. Indications for extracorporeal membrane oxygenation

Diagnosis Number

Cardiac arrest due to

Acute myocardial infarction 16

Heart failure 6
Ischemic heart disease 2
Dilated cardiomyopathy 2
Acute myocarditis (Idiopathic) 1
Cor-pulmonale 1

Shock 6
Septic shock 4
Hypoxic multi-organ failure 1
Hypovolemic shock 1

Respiratory failure 20

Pneumonia with

Acute respiratory distress syndrome 15
Pulmonary hemorrhage 3
Interstitial lung disease 2

cor-pulmonale 'FA o= Qg = A5 (right heart failure) #2}7} 19

gdqom, o] 3zl A = veno-venous typed ECMOZE APkt &=
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Table 3. Conduction of the extra-corporeal membrane oxygenation

Variables Number
Types
Veno-arterial : Veno-venous 28 : 20
ECMO duration (hours) 138.5 £ 185.9 (range: 4.1 ~ 1027.6)
Veno-arterial ECMO 55.7 £ 49.3 (range: 4.1 ~ 241.4)
Veno-venous ECMO 2545 + 240.2 (range: 7.4 ~ 1027.6)
(mean * SD)
Emergency 26
During CPR 12
After CPR 6
During PCI 12
Shock state 2

Combined therapy

CRRT 19
IABP 3
BAE 1
ECMO-related complications 14
Heparin-induced bleeding 6
Lower limb ischemia 5
DIC 2
Inguinal infection 1

ECMO: extra-corporeal membrane oxygenation, CPR: cardiopulmonary resuscitation,
PCI: percutaneous coronary intervention, CRRT: continuous renal replacement therapy,
IABP: intra-aortic balloon pump, BAE: bronchial artery embolization, GI:

gastro-intestinal



261 e &2 (542 %)NAM= SwoE ECMOE Aldstslon, 53 1279
Gl M= AdLdE =T Ade v (ECPR). wA4ATdMo=
#HeHzds 2 TAE =Fod ECMOE AldwrE $kxb7k 129o] Ui,
Ay &3 gxe JEA 43 RN SHe= At ECMO

of #ad Agm dAFAol g "ol AFHAoHW (197
39.6%), @ SHHZES AQle 457 38, 7aA s AdES AlPT

A5-7F 1# A2}t (Table 3).

Sop} odwd Fo] 6 BAHAT. AEe} AW FAL Fud 7 el
FAE 72t ool HFatel FLIAT FUT & Ao}, HEFS Yo
@ e @A 44 Fsdol flol BOMOE Fwabalth. et W aclA o

datah 9 olele] PHFont By AEdE YA Ao HAA

(B o m

ol 58 e uFAdA Il (disseminated intravascular coagulation,

DIC) 7} 24|, =2t AdF-Ae] el 1 U

ECMO 482 Hi 13854 = 18585 AlZF (A9 41 ~ 10276 AlZHo]
20900, 484 $xk F ECMOZYH o]go] 7ledd ats 249
(50.0%)°1R oM, 157 (31.3%)°] AE=3ste] HYUSATE Veno-arterial type 9
ECMOE &3 28WolA 147 (500 %) A7t olge] 7hssldal, 1
81  (286%)°] AE3I oW, veno-venous type?] ECMOZE A &3 204 9]

gt 4= 107 (50.0%)¢] ole % 78 (35.0%)°] L8k (Fig. 1).
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Figure 1. Clinical results of the extracorporeal membrane oxygenation

Patients
/ — \.

[ Veno-arterial ECMO ] [ Veno-venous ECMO ]

N = 28 N = 20
Weaning (-) Weaning (+) Weaning (+) Weaning (-)
N =14 N =14 N =10 N =10

. . Lung
Survival Survival — Transplantation
N=28 [ N=7 ] [ N=2 ]

ECMO =HFE oldstA] J3k 247 ¢] ghatol] dis) SAS 9 848
wAston, gREgZAel FAAHCR FofstA = ket (p = 0.060),

ARDS #atoll A ool 35352 & F AT (Table 4).
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Table 4. Statistical analysis of the risk factors resulting in weaning failure

Statistical analysis of the risk factors

Variables Univariate Multivariate

Age > 65 years old 0.562 0.356
ECMO duration > 72 hours 0.771 0.923
Emergency 0.247 0.104
Cardiopulmonary resuscitation 0.551 0.270
ECMO type

Veno-venous 1.000 0.835
Acute myocardial infarction 0.376 0.464
Acute respiratory distress syndrome 0.137 0.060
Septic shock 0.348 0.155

ECMO: extra-corporeal membrane oxygenation

3 Aol g3k 918 fAaARE WHIFREA {p = 0.029, Odds ratio 4.583

(9596 A1ZF7F 1181 ~ 17.790)} 3 vy FEA (p = 0.020) EFol A4 654 o] <]
19 A5 YERYA Y (Table 5).
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Table 5. Statistical analysis of the risk factors resulting in mortalities

Statistical analysis of the risk factors

Variables Univariate Multivariate

Age > 65 years old 0.029 0.020
Odds ratio 4.583

ECMO duration > 72 hours 0.471 0.644
Emergency 0.710 0.461
Cardiopulmonary resuscitation 0.623 0.584
ECMO type

Veno-venous 0.915 0.927
Acute myocardial infarction 0.766 0.995
Acute respiratory distress syndrome 1.000 0.475
Septic shock 0.303 0.999

ECMO: extra-corporeal membrane oxygenation

_13_
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Extracorporeal Life Support Organization registry ¢ A&E HW 20164
7TE7kA 22511 el A4l A F 5R7%lA ECMO 9 ol"e] 7h5ahelal,
AEst] HAF A= 475%0] Deksivh =3 ECPRYW WA R%S wi=
28857 (12.8%)°ll A ol&Eo] 39%, AEECl 29%= WA F2 AIdE
Haskal u17]. & AFelA ECMO9] o9& 50% ¢ AEEo| 31.3% =
e, ojgE 2 HlwA 2 W AEEo] ta vHA dEHAY. AR
489 S 18" (375%)> ECMO Al&dsl7] el CPRe 3 #bel]l o] wd
gapoln], 2 T 129 (25%)2 CPRS 3sluA ECMOE A dd 49 (ECPR)=
- =T £E FAEC] & Aol EFHATUE S & 5 Ak ECPR
AR FAYS w129 F 68 (50%)lA olge] ZhEsklil, 3% (25%)°]
AEzete]  HASAT wEkAd, AAAQ 50%¢ ol"gES = AL FAt
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TAAFNAME ECPRES ©W =z tuziEs BT FAAHc=2 foft
A¥ders obd ZHez yehy, EdoMx ECPRe] Aoz 9%
Aae & F At (Table 5, p=0.584)
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W, AEE] WA Kol & ECMO A&9 AH35S ddst=d ololA
AgA ol g7 wEo & At ECMO #HA|7F =4 wWigol ety ®oke
shate] FES Tgste] JittgE BEFd Fokolw, ECMO® 23 4
FHTES 1Hd o, A A9 FHrF ECMO Adoz 3
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et & A A E B 9383 (Korean Thoracic and Cardiovascular Surgery) 2}t
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